Large-scale distribution of organophosphate esters (flame retardants and plasticizers) in soil from residential area across China: Implications for current level.
To recognize the occurrence and health risk of organophosphate esters (OPEs) in soil of residential areas, a nationwide survey was conducted covering 32 provincial-level administrative regions of China in 2018. Except for triamyl phosphate (TAP), twelve OPEs were detected in residential soil from 89 cities with a total concentration of 1.70-179 ng/g dw, indicating a relatively low contamination level of OPEs in residential soil of China (compared with point source soils and urban soils). Tris(1-chloro-2-propyl) phosphate (TCIPP) was the most abundant OPEs, followed by tris(2-butoxyethyl) phosphate (TBOEP), tris(2-chloroethyl) phosphate (TCEP) and triphenyl phosphate (TPHP), which suggested that TCIPP has been a replacement of TCEP in recent years. An apparent geographical distribution of higher OPEs levels in the Bohai Rim, the Yangtze Delta and Shanxi province than other regions was found. According to the division of administrative levels, the most serious OPEs pollution occurred in prefecture-level city (20.2 ng/g dw), followed by provincial capital (17.9 ng/g dw) and county town (14.1 ng/g dw), which was affected by the usage of OPEs products and behaviors of local residents. The correlation analysis results showed that environmental parameters (total organic carbon (TOC), precipitation and temperature) were not the major factors determining OPEs contamination, while socioeconomic parameters were significantly correlated with OPEs concentration in undeveloped regions/cities with rare industrial source. Although the health risk assessment suggested a negligible risk to local residents (5.92 × 10-7-1.75 × 10-6 for non-carcinogenic risk and 4.82 × 10-12-2.10 × 10-11 for carcinogenic risk), the production and usage of TCIPP and TCEP should be paid more attention due to their relatively high risks. Our study was attempted to provide a nationwide baseline concentration of OPEs in soil of residential areas, which could be used to support further studies.